Diarrhea in piglets is one of the main causes of animal death before and after weaning; In 26 recent decades, zinc oxide has been used in high doses to control this disease. These doses 27 are considered to be of concern for the pollutant potential of animal waste through soil and 28 
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Modern pig industry is one of the most developed and technological sectors of 48 agribusiness, however the mortality of live-born piglets is still a major challenge, with no 49 significant advances in recent decades. Early weaning of piglets is the most critical stage of 50 production, the first weeks are particularly stressful and immunosuppressive for animals and 51 usually accompanied by delayed growth, weight loss, diarrhea and mortality (Lallès The gastrointestinal disturbances cause large economic losses in the pig industry, the mortality 60 among piglets in the EU is approximately 17% and a significant part of these losses may be 61 associated with infections through mucosal surfaces (Lallès, 2007) . In this context, many 62 studies have been developed in search of products that contribute to minimize the challenges 63 aureus tends to develop defenses against oxidative stress producing enzymes, such as 118
The high level of Zn 2+ excreted in feces is an environmental concern. Although Zn is 144 present in a relatively small amount, there is interest about the possible accumulation of this 145 metal in the environment (Gräber et al., 2005) . Zn is a necessary nutrient for the maintenance 146 and growth of plant tissues, but high concentrations in the soil can cause phytotoxicity (Zhang 147 et al., 2012) . Concern over the contamination of water by metals is even greater in artesian 148 well production systems or in farms close to rivers and lakes due to the low tolerance of This feature gives polyelectrolytes the ability to interact strongly with macromolecules and 234 charged surfaces with opposing charges. Generally, they are quite hydrophilic, sensitive to pH 235 variation and the amount and types of electrolytes present in the solution (Lyklema, 2005) . 236
The polyelectrolytes stand out for the ability to form interpolymer complexes, called 237
Polyelectrolyte Complexes (PECs) (Schatz et al., 2004) . The formation of PECs occurs 238 spontaneously by the simple mixing of oppositely charged polyelectrolytes with release of 239 counterions (Fig. 2) . 240
The main force that leads to the formation of the PECs is the entropy gain caused by 241 the release of the low molar mass counterions. However, hydrogen bonds, hydrophobic 242 interactions and van der Waals forces, or the combination of these interactions, are important 
